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This invention relates to dolls, and more par- 
ticularly to the heads of sleeping dolls, that is, 
heads arranged to receive movable eyes. 
The prLmary object of the present invention 
is to generally improve doll heads, and the mount- 
ing of movable eyes in such heads. 
Another object is to provide a simplified eye 
mounting for a doll head ruade of thermoplastic 
material. A more particular object is to provide 
such a head with bearings molded integrally with 
the head and adUpted to readfly receive the shaft 
of an eye set after the head bas been molded, 
said bearings having parts which may be bent to 
retain the eye set in position in the bearings, 
by applying heat anda squeezing pressure to said 
bearing parts. 
To accomplish the foregoing general objects, 
and other more specific objects which wil] here- 
inafter appear, our invention resides in the dol! 
head and movable eye elements and their re- 
lation one to the other, as are hereinafter more 
particularly described in the following specifica- 
tion. The specification is accompanied by a 
drawing, in which: 
Fig. 1 is a vertical section taken at one eye of 
a doll head embodying features of the present in- 
vention; 
Fig. 2 is a .vertical section through the doll 
head taken behind the eyes; 
Fig. 3 is a detail drawn to enlarge scale and 
explanatory of the invention;. 
Fig. 4 is a similar view showing how parts of 
the bearing are bent to retain the eye shaft in 
position; 
Fig. 5 is a iew similar to Fig. 4, but showing 
a modification utilizing bushings; 
Fig. 6 is a horizontal section through onepart 
of a doll head, and is taken approximately in 
the plane of the line 8--8 of Fig. 5; 
Fig. 7 is a vertical section behind the eye set 
of a doll head having a modified mounting; 
Fig. 8 is a horizontal section taken approxi« 
mately in the plane of theline 8--8 of Fig.-7; 
Fig. 9 is a vertical section through one bear- 
ing; and 
Fig. 10 is a vertical section taken approxi- 
mately in the plane of the line 18--8 of Fig. 7. 
leferring to the drawing, the invention in all 
forms comprises generically a head Il molded of 
a thermoplastic material, and provided with an 
eye set generally designated E. The eye set in- 
cludes a shaft which affords rotation or sleep- 
ing movement of the eyes,and a weight W for 
gravitationally changing the position of the eyes 
when the doll îs turned from upright to re- 
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cumbent position. The shaft of the eye set is 
received in bearings B having beiring slots which 
are initially open at one end to receive the eye 
shaft. The bearings include parts which are 
5 adapted to'be closed by applying heat and a 
squeezing pressure (the closed parts being in- 
dicated in Figs. 4, 5 and 10), thereby retaining 
the eye shaft in position in the bearings. 
Considering the first form of the invention 
l0 in greater detail, and referring to Figs. 1, 2, 3 
and 4, there are bearings 12 and 14 integrally 
molded with the head and projecting rearwardly 
from the front wall of the head near the sides 
of the head. Each bearing is initially formed 
]5 with a bearing slot 18 (see Fig. 3), dilnensioned 
to rotatably receive the cross-rod 18 of the eye 
set. The bearing further includes parts 28 which 
are adapted to be squeezed together in order to 
close the bearing an d prevent escape of the cross- 
20 rod. For this purpose a tool schematically in- 
dicated at 22 is employed, this ol being ar- 
ranged to apply heat and a squeezing pressure 
to the parts 20, thus bending them toward one 
another around the outer side of the shaft 8, 
25 thereby holding the shaft 8 within the bearing, 
without, however, locking i against rotation. 
This is best illustrat@d by the change from Fig. 
3 to Fig. 4. 
It will be understood that the bearings 12 and 
30 14, or at least the bendable parts 20--20 there- 
of, are molded free of the side walls of the doll 
head, thus exposing the saine for the desired 
closing operation. It will also be understood that 
the tool 22 may employ relatively movable jaws, 
35 instead of the simple tapered or V-shape illus- 
trated in the drawing. The latter tool is sim- 
ply moved from right to left, as viewed in the 
drawing. 
In Figs. 1 and 2, it will be understood that the 
40 eye set consists of eyes '24 and 28 carried on a 
cross-rod or shaft 28, the latter having ends or 
trunnions 30 which are received in the bear- 
ings 12 and 14. A weight wire 32 is welded fo 
the shaft 28 at 34. The lower end of the weight 
45 wire is bent to curry a weight 38, the latter in 
the present case being folded to U-shape and 
squeezed on the part 38 of the weight wire. The 
weight wire may be extended at its upper end 
to provide a motion limiting stop 48, said stop 
50 bearing against a stop surface 42 on the inside 
of the doll head, thereby arresting the closing or 
sleeping movement if the eyes when the doll 
is in lying position. 
Although the eye set is shown supported in a 
55 pair of widely spaced bearings receiving the ends 
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of the eye shaft, if will be understood that a 
substantially simflar construction may be em- 
ployed, but with the bearings located inside the 
eyes 24 and 26, instead of outside the eyes. ïn 
such case, the bearings project rearwardly from 
the front wall of the head af each side of the 
weight wire $2, and are provided with oper 
ended slots receiving the eye shaft much as has 
alreadY been described. 
A slightly modified îorm of the invention fs 10 
fllustrated in Figs. 5 and 6 of the drawing. Ir 
this case, the eye shaft 66 further includes tubu- 
lar metal bushings or sleeves 52, in which the 
shaft fs rotatable. The open ended slots in the 
integrally molded thermoplastic bearings 54 are 15 
ruade large enough in diameter to receive the 
bushings 52. To mount the eyes in the head the 
bushings 52 are slid over the ends of the shaft, 
and the complete eye set fs then slid into the 
bearings . A preferably heated pressure tool 20 
such as that schematically indicated at Figs. 3 
and 4 fs then applied to the sides of the slot, that 
fs, to the projecting pares 6 of the bearings 54, 
thus bending or squeezing saine toward one an- 
other, as fs clearly shown in Fig. 5. This retains 25 
the bushing in position. The present modifica- 
tion bas the obvious advantage of guarding 
against any possibility of binding the eye shaft 
by the application of excessive pressure when 
closing the open slot of the bearing. 30 
ttere again if will be understood that center 
bearings may be used, instead of the side bearings 
illustrated. In such case, the eye shaft will in- 
clude bushings disposed on each side of the 
weight arm between the weight arm and the eyes. 35 
Stfll another form of the invention fs fllus- 
trated in Figs. 7, 8, 9 and 10 of the  drawing. 
leferring first to Fig. 9, the integrally molded 
bearing 60 fs provided with an open bearing slot 
6. This slot fs enlarged to provide what may be 
termed a "seat" 64 for a metal plate which closes 
the bearing. The parts 66 may be squeezed to- 
gerber under heat and pressure to retain the 
plate in position, and through it to retain the 
shaft in position. The location of the plate on 45 
the broad seat 64 affords rotation of the shaft, 
much as with the bushing in Figs. 5 and 6. Thus 
in Fig. 10 the eye shaft 66 fs held in place by 
deformation of the parts @ of the bearing 60, 
the holding action of the part 66 taking place 50 
through the medium of the plate 
As so far described, the bearings might be 
located at the sides of the head receiving the 
ends of the eye shaft, as shown in Figs. 1 through 
6 of the drawing, there being two separate plates 55 
6, one in each of the bearings. A similar ar- 
rangement may be used with bearings located 
near the center of the head. 
In the particular form of the invention illus- 
trated in the drawing, the bearings are located at 60 
the center of the head at each side of the weight 
arm 2, and the two plates are connected by a 
bridge of metal 4, so that only a single metal 
piece need be handled. The connecting metal 
4 fs arched rearwardly, as fs best shown in Fig. 65 
8, in order to provide adequate clearance for the 
swinging movement of the weight arm 2. In 
fact, the connecting metal 4 may, if desired, be 
so dimensioned as to provide a motion limiting 
stop to limit closing movement of the eyes when 70 
the weight arm  engages the bottom edge of the 
arch . This may be in lieu of or in addition to 
a stop action which may be provided by extend- 
ing the weight arm upwardly, as. indicated ai 
the part 6 being so bent as to bear against the 75 

front wall of the head when the eyes are in closed 
position. 
The material used for the doll head may be any 
suitable thermoplastic material, which fs rigid at 
5 room temperature, for example, cellulose acetate, 
cellulose acetate butyrate, acrylic resins such as 
methyl methacrylate, and styrene resins such as 
polystyrene. 
It fs believed that the construction and method 
of assembly of our improved doll head, as well as 
the advantages thereof, wfll be apparent from the 
foregoing detafled description. The eye set maY 
be of simplest type; it comprising merely a pair 
of eyes, a cross-rod, and a weight arm. The bear- 
ings for this simplified eye set are molded 
tegrally with the head as a part of the main 
molding operation. The provision of these bear- 
ings adds only negligibly to the cost of the head. 
The eye set fs readily slipped into the open bear- 
ing slots and fs retainet in position by closing 
parts of the bearing, preferably under heat and 
pressure. The eye set may be mounted in the 
front hall of the head before adding the rear 
hall, or if preferred, the eye set may be inserted 
in an already closed head, through theneck open- 
ing. Simflarly, the tool for bending the parts of 
the bearing, and thus locking the eye set in the 
head, may be operated through the neck opening 
if the head fs closed before adding the eyes. 
The bearings may be provided either outside 
the eyes or between the eyes. The eye shaft maY 
be retained by the plastic material directly, or 
indirectly through the intermediate use of bush- 
ings, or backing plates. 
If will be apparent that while we bave shown 
and described our invention in several preferred 
forms, changes may be ruade in the structures 
disclosed without departing from the spirit of the 
invention as sought fo be defined in the follow- 
ing claires. 
We claire: 
i. A molded doll head ruade of thermoplastic 
material rigid ai room temperature, the inside 
of said head having eye shaft bearings formed 
integrally with the head and of the saine material 
and projecting rearwardly from the front of the 
head, said bearings having bearing slots of sub- 
stantial total depth open ai one end fo receive 
the eye shaft, the parts of said bearings ai the 
open end of said slots being adapted fo be turned 
toward one another by applying heat and a 
squeezing pressure to said parts of the bearings, 
in order fo help retain the eye shaft in position. 
2. A molded doll head marie of thermoplastic 
material rigid ai room temperature, the inside of 
said head having eye shaft bearings formed 
integrally with the head and of the saine material 
and projecting rearwardly from the front of the 
head, said bearings having bearing slots of sub- 
stantial total depth open at the rear to receive 
the eye shaft, the parts of said bearings at the 
rear end of said slots being adapted fo be turned 
toward one another by applying heat and a 
squeezing pressure fo the rear ends of the bear- 
ing, in order fo help retain the eye shaft in posi- 
tion. 
3. A molded doll head ruade of thermoplastic 
material rigid ai room temperature, the inside of 
said head having one O r more eye shaft bearings 
formed integrally with the head and of the saine 
material and projecting rearwardly from the 
front of the head, said bearings having slots oper 
at one end and dimensioned fo receive metal 
bushings surroundirïg the eye shaft, said slots 
being adapted fo be closed by applying heat nd 



a squeezing pressure to parts of the bearing, 
thereby retaining the eye shaft bushings and with 
them the eye shaft in position. 
4. A molded doll head ruade of thermoplastic 
material rigid at room temperature, the inside of 
said head having one or more eye shaft bearings 
formed integrally with the head and of the saine 
material and projecting rearwardly from the front 
of the head, said bearings having slots open at 
the rear and dimensioned fo receive metal bush- 
lngs surrounding the eye shaft, said slots being 
adapted fo be closed by applying heat and a 
squeezing pressure te the rear ends of the bearing, 
thereby retaining the eye shaft bushings and with 
them the eye shaft in position. 
5. A molded doll head ruade of thermoplastic 
material rigid at room temperature, the inside of 
said head having an eye shaft bearing formed 
integrally with the head and of the saine mate- 
rial and projecting rearwardly from the front of 
the head, said bearing having a bearing slot open 
atone end and adapted to receive the eye shaft, 
said bearing having a wider seat at the open end 
of the bearing slot extending all the way to the 
end of the bearing slot and adapted to receive a 
plate for closing the bearing slot, the wider seat 
being adapted fo be closed toward the plate by 
applying heat and a squeezing pressure to the 
sides of the seat, and thereby retaining the p]ate 
and wlth it the eye shaft in position. 
6. A molded doll head ruade of thermoplastic 
material rigid at room temperature, the inside of 
said head having an eye shaft bearing formed 
integrally with the head and of the saine mate- 
rial and projecting rearwardly from the front of 
the head, said bearing having a bearing slot open 
at the rear and adapted fo receive the eye shaft, 
said bearing having a wider seat in back of the 
bearing slot extending all the way te the end of 
the bearing slot and adapted to receive a back 
plate for closing the bearlng slot, the wider seat 
,being adapted te be .closed toward the plate by 
applying heat and a squeezing pressure to the 
rear ends of the bearing, and thereby retaining 
the back plate and with it the eye shaft in posi- 
tion. 
/. A molded doll head ruade of thermoplastic 
material rigid at room temperature, the inside 
of said head having a plurality of eye shaft bear- 
ings formed integrally with the head and of the 
saine material and projecting rearwardly from 
the front of the head, said bearings having bear- 
ing slots open at the rear to receive the eye shaft 
of an eye set having a weight arm, said bearings 
having wider seats in back of the bearing slots 
extending all the way to the end of the bearing; 
slots and adapted fo receive a back plate for clos- 
ing the bearing slots, said back plate being bent 
rearwardly to accommodate swinging movement 
of the weight arm of the eye set, the wider seats 
being adapted te be closed toward the plate by 
applying heat and a squeezing pressure to the 
rear ends of the bearings, and thereby retaining 
the back plate and with it the eye shaft in posi- 
tion. 
8. A molded doll head marie of thermoplastic 
material rigid af room temperature and having 
eye openins, an eye set havin an eye shaft dis 
posed in said head af said openins, the inside of 
said head havin eye shaft bearings formed in- 
terally with the head and Of the saine material 
and projectin rearwardly from the front of the 
head, said bearins havin bearin slots receiving 
the eye shaft, the sides of said bearin slots bein 
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bent toward one another atone side of the shaft 
in order to help retain the shaft in position, 
9. A molded doll head ruade of thermoplastic 
material rigid at room temperature and having 
5 eye openings, an eye set having an eye shaft dis- 
posed in said head at said openings, the ïnside of 
said head having eye shaft bearings formed in- 
tegrally with the head and of the saine material 
and- projecting rearwardly from the front of the 
10 head, said bearings having bearing slots receiv- 
ing the eye shaft, the rear ends of said bearings 
being bent toward one another in order te help 
retain the eye shaft in position. 
10. A molded doll head ruade of thermoplastic 
]5 material rigid at room temperature and having 
eye openings, an eye set including an eye shaft at 
said openings, arid metal bushings æurrounding 
the eye shaft, the inside of said head having one 
or more eye shaft bearings formed integrally with 
20 the head and of the saine material and project- 
ing rearwardly from the front of the head, said 
bearings having slots dimensioned to receive the 
metal bushings surrounding the eye shaft, the 
sides of said slots ,being bent toward one another 
25 atone side of the bushings in order fo retain the 
eye shaft bushings and with them the eye shaft 
in position. 
11. A molded doll head ruade of thermoplastic 
material rigid 'at room temperature and having 
30 eye openings, an eye set including an eye shaft 
at said openings, and metal bushings surrounding 
the eye shaft, the inside of said head having one 
or more eye shaft bearings formed integrl]y with 
the head and of the saine material and projecting 
35 rearwardly from the front of the head, said bear- 
ings having slots dimensioned te receive the metal 
bushings surrounding the eye shaft, the ends of 
said bearings being bent toward one another to 
retain the eye shaft bushings and with them the 
40 eye shaft in position. 
12. "A mo]ded doll head ruade of thermoplastic 
material rigid at room temperature and having 
eye openings, an eye set at said openings, said eye 
set including an eye shaft and a weight arm se- 
45 cured therete, and a plate, the inside of said head 
having an eye shaft bearing formed integrally 
with the head and of the saine material and 
projecting rearwardly from the front of the head, 
said bearlng having a bearing slot receiving the 
50 eye shaft and a wider seat at the open end of 
the .bearing slot receiving the plate for closing 
the bearing slot, the sides of said seat being bent 
toward one another around the outside of the 
plate in order fo retain the plate and wih it the 
55 eye shaft in position. 
13. A molded doll head ruade of thermoplastic 
material rigid at room temperature and having 
eye operfings, an eye set at said openings, the said 
eye set including an eye shaft and a weight arm 
60 secured thereto, and a plate, the inside of said 
head having eye shaft bearings formed integrally  
with the head and of the saine material and pro- 
jecting rearwardly from the front of the head, 
saïd bearings having bearing slots receiving the 
65 eye shaft and wider seats af the open ends of the 
bearing slots receiving the plate for c]osing the 
bearing slots, the sides of said seats being bent 
toward one another _around the outside of the 
plate in order to retain the .plate and with it the 
70 eye shaft ïn position. 
14. A molded doll head ruade of thermoplastic 
material rigid ai room temperature and having 
eye openings, an eye set ai said openings, the said 
eye set ïncluding an eye shaft and a weight arm 
75 secured thereto, .and a back plate, the inside of 
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said head having a plurality of eye shaft bearings 
formed integrally with the head and of the same 
material and proj ecting rearwardly from the front 
of the head, said bearings having bearing slots 
receiving the eye shaft and wider seats in back 
of the bearing slots receiving the back plate for 
closing the bearing slots, said back plate being 
bent rearwardly to accommodate swinging more- 
ment of the weight arm, the ends of said bearings 
being bent toward one another around the outside 
of the back plate in ortier to retain the back plate 
and with if the eye shaft in position. 
15. In the manufacture of a molded doll head 
ruade of thermoplastic material rigid af room 
temperature and having an eye set with an eye 
shaft, the method of mounting the eye set in 
the head, which includes molding the doll head 
with one or more slotted eye shaft bearings pro- 
jecting rearwardly from the front o the head 
and of the saine material, applying the eye shaft 
to the s]ots of said bearings, and then applying 
heat and squeezing pressure te parts of the bear- 
ings at the open end of the slot in order to bend 
the saine toward one another to therby he]p 
retain the eye shaft in position. 
16. In the manufacture of a molded dol] head 
made of thermop]astic material rigid at room 
temperature and having an eye set with an eye 
shaft, the method of mounting the eye set in 
the head, which inc]udes molding the doll head 
with one or more slotted eye shaft bearings pro- 
jecting rearward]y from the front of the head 
and of the sarne rnateria], applying the eye shaït 
fo the slots of said bearings, and then applying 
heat and a squeezing pressure to the rear ends 
of the bearings at the open end of the slot in 
order to bend the saine toward one another to 
thereby he]p retain the eye shaft in position. 
17. A mo]ded dol] head ruade of thermoplastic 
material rigid at room temperature, the inside 
of said head having eye shaft beaings formed 
interal]y with the head and projecting rear- 
wardly from the front of the head and of the 
saine material, said bearings having slots open 
at one end and dimensioned to receive an eye 
shaft and an additional ruerai part acting as a 
bearing for engaging yet affording rotation of 
said eye shaft, said slots being adapted fo be 
c]osed toward the metal part by applying heat 
and a squeezing pressure te parts of the ,bearing 
and thereby retaining the aforesaid metal bear- 
ing part and with it the eye shaft in position. 
13. A molded doll head ruade of thermoplastic 
material rigid at room temperature and having 
eye openings, an eyeset having an eye shaît at 
said openings, and metal bearing parts for bear- 
ing against said eye shaft while affording rota- 
tion of said eye shaft, the inside of said head 
having eye shaft bearings formed integrally with 
the head and of the same material and project- 
ing rearward]y from the front of the head, said 
bearings having s]ots dfiîensioned to receive tle 
eye shaft and the aforesaid metal bearing parts, 
the sides of said s]ots being directed toward an- 
other outside the metal bearing parts in order 
to retain said metal bearing parts and with them 
the eye shaft in position. 
19. A mo]ded doll head ruade of thermoplastic 
]aterial rigid at room temperature, the inside 
of said head having an eye shaft bearing formed 
fi]tegrally with the head and of the saine mate- 
rial and projectin2 rearwardly from the front 
of the head, said ,bearing having a bearing s]ot 
of substantioE1 total depth open at one end to 
receive the eye shaît, the parts of said bearing 
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at the open end of said s]ot being projections 
which are of sma]l section compared fo the main 
adjacent parts of the bearing which derme the 
closed end of the slot, whereby the projections 
5 may be deformed toward one another in order 
to he]p retain the eye shaft in position by ap- 
plying heat and a squeezing pressure to said pro- 
jections, without deforming the main adjacent 
parts of the bearing. 
l0 20. A molded do!l head ruade of thermoplastic 
materia] rigid at room temperature, the inside 
of said head having an e,e shaft bearing formed 
integrally with the head and of the same mate- 
rial and projectin rearwardly from the front 
l of the head, said bearing having a bearing slot 
of su,bstantial total depth open at the rear end 
to receive the eye shaft, the parts of said bear- 
ing at the rear end of said slots being projec- 
tions which are wedge shaped and of small sec- 
20 tion comPared fo the main adjacent parts of the 
bearing which define the frward end of the 
slot, whereby the ends of the projections may be 
deformed toward one another in order fo help 
retain the eye shaft in position by applying heat 
25 and a squeezing pressure to said projections, 
without deforming the main adjacent parts of 
the bearing. 
21. A molded doll head ruade of thermoplastic 
materia] rigid at room temperature, the inside 
30 of said head having an eye shaft bearing formed 
integrally with the head and of the saine mate- 
rial and projecting rearwardly from the front of 
the head, said bearing having a bearing slot of 
substantial total depth open af one end and 
35 mensioned fo receive metal bushings surround- 
ing the eye shaft, the parts of said bearing at 
the open end of said slot being projections which 
are of small section compared to the main ad- 
jacent parts of the bearing which define the 
40 closed end of the slot, whereby the projections 
may be deformed toward one another to retain 
the eye shaît bushings and with them the eye 
shaft in position by applying heat and a squeez- 
ing pressure to said projections, without deform- 
40 ing the main djacent parts of the bearing. 
22. A molded doll head ruade of thermoplastic 
material rigid at room temperature, the inside 
of said head having an eye shaft bearing formed 
integrally with the head and of the saine mate- 
50 rial and projecting rearward]y from the front 
of the head, said bearing having a bearing slot 
oî su, bstantial total depth open at the rear end 
and dflnensioned fo receive metal bushings sur- 
rounding the eye shaft, the parts of said bear 
55 ing at the rear end of said slot hein2" projec- 
tions which are wedge shaped and of small sec- 
tion compared to the main adjacent parts of the 
bearing which define the forward end of the slot, 
whereby the ends of the projections may be de- 
60 formed toward one another to retain the eye 
shaft bushings and with them the eye shaft in 
position by applying heat and a squeezing pres « 
sure to said projections, without deforming the 
main adjacent parts of the bearing. 
65 23. A mo]ded doll head ruade of thermoplastic 
material rigid at room temperature, the inside 
of said head having an eye shaft bearing formed 
integral!y with the head and of the saine mate- 
rial and projecting rearwardly from the front 
70 of the head, said bearing having a bearing slot 
of substantial total depth open atone end, said 
bearing having a wider seat at the open end of 
the bearing slot adapted to receive a plate for 
closing the bearing slot, the pars of said bear- 
7 ing af the open end of said  s]ot being projec- 
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tions which are of small section compared to 
the main adjacent parts of the bearing which 
define the closed end of the slot, whereby the 
projections may be deformed toward one an- 
other in order to retain the plate and with it 
the eye shaft in position by applying heat and 
a squeezing pressure to said projections, with- 
out deforming the main adjacent parts of the 
bearing. 
24. A molded doll head ruade of thermoplastic 
rnaterial rigid at room temperature, the lnside 
of said head having an eye shaft bearing formed 
integrally with the head and of the saine mate- 
rial and projecting rearwardly from the front of 
the head, said bearing having a bearing slot of 
substantial total depth open at the rear end, 
and having a wider seat at the rear end adapted 
to receive a plate for closing the bearing slot, 
the parts of said bearing at the rear end of said 
slot being projections which are wedge shaped 
and of small section compared fo the main ad- 
jacent parts of the bearing which deflne the for- 
ward end of the slot, whereby the ends of the 

15 Number 
1,309,190 
1,611,980 
1,999,725 
2,335,296 
20 
Number 
543,756 

10 
projections may be deformed toward one an- 
other in order to retain the plate and with it 
the eye shaft in position by applying heat and 
a squeezing pressure to said projections, without 
5 deforming the main adjacent parts of the ,bear- 
ing. 
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